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[57] ABSTRACT 

An automatic cassette exchanging system for perform- 
ing cassette exchange between an information recor- 
ding/reproducing device such as VTR and a cassette 
storage device. The automatic cassette exchanging sys- 
tem has a basic unit comprising a box and a fixing type 
cassette storage case which is placed in line in the box 
with the information recording/reproducing device so 
that a robot moving space is formed in the front side 
portion of the box so as to face cassette entrance and 
exit ports of the fixing type cassette storage case. A 
cassette exchanging robot is provided in the robot mov- 
ing space to be movable orthogonally for the cassette 
exchange therebetween. The automatic cassette ex- 
changing system allows addition of a unit or units com- 
prising a box which has a robot moving space and a 
rotatable type cassette storage case whose cassette en- 
trance and exit ports can face the robot moving space. 
The basic unit box and the addition unit box can be 
coupled detachably to each other so that their robot 
moving spaces are coupled to each other, resulting in 
easy increase of the cassette storage capacity. 

14 Claims, 25 Drawing Sheets 




07/16/2003, EAST Version: 1.04.0000 



US. Patent Jun.26,1990 Sheet 1 of 25 4,937,690 

FIG. 7 
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FIG. 3 
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FIG. 4 
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FIG. 9 
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FIG. 10 
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FIG. 15 
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FIG. 23 
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FIG. 25 
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FIG. 30 
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FIG. 31 



(R1) 



(R2) 



58 a 43, 



12R 



,58a 



59a 



T" 

12R 



109 



IS 7; 











n. 





59a' 
129' 



W- 



IS2) 



58a 



59a 



or 




(S4) 



58a 




59a 12S 



109 



07/16/2003, EAST Version: 1.04.0000 



U.S. Patent Jun.26,1990 sheet 24 of 25 4,937, 




07/16/2003, EAST Version: 1.04.0000 



US. Patent Jim. 26, 1990 Sheet 25 of 25 4,937,690 

FIG. 33 




07/16/2003, EAST Version: 1.04.0000 



4,937,690 

1 2 

basic unit box and the addition unit box can be detach- 

AUTOMATIC EXCHANGING SYSTEM FOR ably coupled to each other with their spaces adjoining 

STORAGE AND RETRI EVAL O F MAGNETIC in a continuum. A robot comprises a support structure 

TAPE CASSETTES and a manipulator whereby positioning and insertion 

5 and removal of cassettes can be performed by remote 

BACKGROUND OF THE INVENTION control 

The present invention relates generally to storage and m this arrangement the addition of units to the basic 

retrieval systems for magnetic cassettes or the like, and storage unit may be done selectively and easily to form 

more particularly to an automatic exchanging system * suitable cassette exchanging system in accordance 

for magnetic tape cassettes which are alternatively 10 with the cassette storage capacity required in a TV 

transferred between a storage area and a play station. broadcasting station, for example. Increasing the cas- 

This invention may be embodied, for example, in a sette storage capacity, can be achieved merely connect* 

system for automatically exchanging a video tape cas- ing the addition units to the basic unit. Furthermore, the 

sette in a television (TV) broadcasting station, but it will basic unit and the addition units are coupled to each 

be appreciated that it is also useful in other applications. 15 other so that their robot moving spaces are coupled in 

Known is a cassette automatic exchanging system line to each other and therefore this makes easy the 
having a robot arranged so as to select one from a large connection work and the robot movement between the 
number of cassettes in a cassette storage case and to basic and addition units. Here, while the basic unit has 
automatically supply it to an information recording/re- the fixed cassette storage case with a control box pro- 
producing apparatus such as video tape recorder ™ vided rearwardlyi the addition unit has the rotatable 
(VTR), such as disclosed in Japanese Utility Model type cassette storage case to increase the cassette stor- 
F^^S?* 1 ^5^™ Na 6U6X646 > us - Pat Nos - age capacity as compared with the fixed cassette stor- 
3,831,197 and 3,938,190. age case. 

An important problem in the conventional automatic ^ ^ automatic cassette exchanging system of this 

cassette exchanging systems relates to their cassette 25 * mven ^ m ordcr to dckl rform ±e cas3ette ex _ 

storage capac,to being fixed respectively This results opcratioil> Ac above-mentioned robot com- 

in the fact that the automatic cassette exchanging sys- • ° a ° •„ wW q 

tern should be manufactured independently hVaccor- P™esa main robot and a subrobot, the mam robot being 
dance with the cassette s^gfc^^ 

TV broadcasting station and dfficulty is encountered to 30 ****** between the information recording^ 

easily expand the cassette storage area in response to Aeprcducmg apparatus^ cassette storage portions of 

requirementeof addition of the Lsette storag^capac ?TS*"5£ ^closer hereto and, ontheother 

ity. A further important problem in the conventional subrobot ***** provided therem so as to per- 

automatic cassette exchanging systems relates to the form *** v* 8 *** exchange between the information 

fact that the cassette exchanging operation is made by 35 recording/reproducing apparatus and cassette storage 

means of a single robot This causes no cassette ex- portions thereof apart therefrom, 

changing operation when the robot malfunctions and Furthermore, the automatic cassette exchanging sys- 

further causes slow cassette exchanging operation with tern of this invention is arranged to allow the continu- 

the number of the stored cassettes being large. A still ous execution of the cassette exchange irrespective of 

further aspect of the conventional automatic cassette 40 feflure of one of the main robot and subrobot. The cas- 

exchanging systems is that the exchanging operation ***** exchanging system has a means for checking 

can be made only between cassettes equal in dimension whether the main robot and subrobot are in the normal 

to each other. This aspect would result in inconve- conditions and, for example, in response to abnormality 

nience in use of the system. of the main robot, the subrobot is controlled in order to 

45 perform the cassette exchanging operation in place of 

SUMMARY OF THE INVENTION the main robot 

The present invention has been developed in order to A further feature of the present invention is that the 

remove the drawbacks inherent to the conventional cassette exchanging operation can be performed be- 

automatic cassette exchanging systems. tween two types cassettes which are different in dimen- 

It is therefore an object of the present invention to 50 sion - 

provide a new and improved automatic cassette ex- m accordance with the present invention, there is 

changing system which is capable of adding to the cas- provided a cassette exchanging system for exchaning a 

sette storage area to increase its cassette storage capac- cassette to be loaded to information recording/repro- 

ity and further surely and quickly effect the cassette ducing means, comprising: basic unit means including a 

exchanging operation. 55 housing and a cassette storage case having a number of 

An automatic cassette exchanging system according cassette encasing portions for encasing a number of 
to the present invention has a basic storage unit com- cassettes and placed in the basic unit housing, the infor- 
prising a box and a fixed cassette storage case which is mation recording/reproducing means being placed in 
aligned in the box with an information recording/repro- the basic unit housing so as to be aligned with the fixed 
ducing apparatus. A space is formed in the box facing 60 cassette storage case to form a robot movement space at 
entrance and exit ports of the fixed cassette storage case the front of the basic unit housing, each of the cassette 
and a cassette exchanging robot is provided for move- encasing portions having an entrance and exit port for 
ment in the space for inserting and extracting cassettes the cassette which is positioned to face the robot mov- 
at selected locations. The automatic cassette exchang- ing space formed at the front thereof; robot means mov- 
ing system allows addition of one or more units com- 65 ably provided in the robot movement space of the basic 
prising a box which has a rotatable type cassette storage unit means so as to perform cassette exchanging opera- 
case with cassette entrance and exit ports that can face tion between the information recording/reproducing 
a similar space in which a robot can be moved. The means and the fixing type cassette storage case; and 
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control means for controlling said robot means* wherein exchange between said information recording/repro- 

said basic unit means is arranged so as to be selectively ducing means and the overall cassette storage means, 
and detachably coupled to additional unit means having In accordance .with the present invention, there is 

a housing and at least one rotatable type cassette storage provided further a cassette exchanging system for per- 

case placed in said additional unit housing so as to form 5 forming exchange of cassettes to be loaded to informa- 

a second robot movement space at the front of the addi- tion recording/reproducing means, comprising: hous- 

tion unit housing to establish a communication with the ing means in which said information recording/repro- 

first-mentioned robot movement space of the basic unit ducing means are placed; cassette storage means having 

means whereby the robot means is movable within both a -plurality of cassette encasing portions and being 

the first and second robot movement spaces to allow the 10 placed in said housing means so that it is arranged in line 

cassette exchange between the information recording- with said information recording/reproducing means so 

/reproducing means and the fixed cassette storage case as to form a robot movement space at the front side 

or the rotatable type cassette storage case when the portion of the housing means; robot means comprising a 

additional unit means is coupled to said basic unit mam roD ot and a subrobot which are provided in said 

me j ans * t , L , 13 robot movement space of said housing means so as to 

In accordance with the present invention, there is perform the cassette exchange between said information 

further provided a cassette exchanging system for per- recording/reproducing means and said cassette storage 

forming exchange of cassettes to be loaded to informa- m checking means for checking whether said sub- 

tion recording/reproducing means, comprising: nous- robot k m &e normaJ condi tion; and control means 

tng means in which the information recording/repro- 20 coupled io said robot means and said checking means 

ducmg means are placed; cassette storage means placed f when ^ subrobot ainthe normal TOndmon , con - 
in the housing means so that it is arranged in hne wrih ^ ^ robot to ^ cassette ex- 

the inforrnation recordmg/repro^cmg means so as to cnan £ betwecn ^ M OT J£ n rcC ordmg/reproduc- 

form a robot movement space at the front of the hous- . °„„ B n „ A n <- „ mmmmmMm ~JZt^ -J 

ing means; first robot means provided in the robot 25 mg means md a °"5 **■ «^8Portton of said 

movemtntspace so as to p^rforrn the ca^^hlge cassette ****** mean * whlch clos *}° «"d informa- 

and a first cassette encasing portion of the cassette stor- * effcct casscttc ^Yf n a P r *- 

age means which is close to said information recording- determined cassette encasing portion of said cassette 

/reproducing means- and 30 8tora * c mcans md a 860011(1 cassette encasm 8 P° mon of 
second robot means provided in the robot movement said cassette storage means which is further away from 
space so as to perform the cassette exchange between ^formation recording/reproducmg means and for, 
the information recordmg/reproducing means and a wh * n subrobot is not in the normal condition, con- 
second cassette encasing portion of the cassette storage trolling said mam robot so as to perform the cassette 
means which further from said information recording- 35 exchan 8 e between said information recording/repro- 
/reproducing means than the first cassette encasing ducing means and the overall cassette storage means, 
portion In accordance with the present invention, there is 
In accordance with the present invention, there is provided a cassette exchanging system for per- 
further provided a cassette exchanging system for per- forming cassette exchange between information recor- 
fonning exchange of cassettes to be loaded to informa- 40 ding/reproducing means and a cassette storage means 
tion recording/reproducing means, comprising: hous- having a plurality of cassette encasing portions for en- 
ing means in which said information recording/repro- casing pluralities of first and second cassettes different 
ducing means are placed; cassette storage means having dimension, said first cassette being greater in dimen- 
a plurality of cassette encasing portions and being sion ^at said second cassette and each of said cassette 
placed in said housing means so that it is arranged in line 45 encasing portions being formed so as to accommodate 
with said information recording/reproducing means so both said first and second cassettes, comprising: robot 
as to form a robot movement space at the front of the means movably placed at a robot movement space 
housing means; robot means comprising a main robot formed so that said robot means faces said information 
and a subrobot which are provided in said robot move- recording/reproducing means and said plurality of cas- 
ment space of said housing means so as to perform the 50 sctte encasing portions of said cassette storage means, 
cassette exchange between said information recording- said robot means having at least one manipulator for 
/reproducing menas and said cassette storage means; holding said cassette and means for reading data indi- 
checldng means for checking whether said main robot is cated at the front surface of each of said cassettes; and 
in the normal condition; and control means coupled to control means coupled to said robot means for reading 
said robot means and said checking means for, when 55 size information of said cassette and for, when said 
said main robot is in the normal condition, controlling second small-sized cassette is encased in said cassette 
said main robot to perform the cassette exchange be- encasing portion of said cassette storage means by 
tween said information recording/reproducing means means of said robot means, controlling said manipulator 
and a first cassette encasing portion of said cassette so that said second small-sized cassette is encased 
storage means which is close to said information recor- 60 therein to cause its front surface to be coincident with 
ding/reproducing means and controlling said subrobot that of said first large-sized cassette when encased and 
to effect the cassette exchange between a second cas- for, when said second small-sized cassette is inserted 
sctte encasing portion of said cassette storage means, into a portion of said information recording/reproduc- 
which is further away from said information recording- ing means by means of said robot means, controlling 
/reproducing means, and a predetermined cassette en- 65 said manipulator so that said second small-sized cassette 
casing portion of said cassette storage means and for, is inserted thereinto to cause its rear surface to be coin- 
when said main robot is not in the normal condition, cident with that of said first large-sized cassette when 
controlling said subrobot so as to perform the cassette inserted. 



07/16/2003, EAST 



Version: 1 . 04 . 0000 



4,937,690 

5 o 

In accordance with the present invention, there is FIG. 19 is plan views showing schematically the 

provided a cassette exchanging system for performing cassette encasing states (a & b) in principle; 

exchange of cassettes between information recording-. . FIG. 20 is a block diagram showing a control system 

/reproducing means and cassette storage means having for the entire system; 

a plurality of cassette encasing portions for encasing a 5 FIG. 21 is a block diagram illustrating a control sys- 

plurality of cassettes, comprising: robot means having a tern of a robot controller; 

pair of manipulators for holding said cassette to allow FIG. 22 is a principle diagram showing the moving 

insertion and removal into and from said information locus of the main robot; 

recording/reproducing means and said cassette storage FIG. 23 (l)-(6) is an illustration for describing the 

means, said pair of manipulators being independent of 10 operation for inserting and discharging of a cassette into 

each other, checking means for checking whether said and from a VTR set by the pair of upper and lower 

pair of manipulators are in normal conditions; and con* manipulators; 

trol means coupled to said robot means and said check- FlQ - 24 ■ a principle diagram showing moving loci 

ing means for, when said pair of manipulators are is in of robots 011 cooperative works of the main robot 

normal condition, controlling said main robot so that 15 and subrobot; 

one member of said pair of manipulators performs one , * ^ * * P™** tograin 8howmg a movmg 

of the insertion and removal of said cassette into and locus of the suorooot; 

from said information recording/reproducing means J 10 ', 7 * * a . flow chart ^ owm ^ * c * TOC * 

and said cassette storage means and the other member - du £; ° f :l e . entl l c u . _ . 

of said pair performs the remainder operation and for, » A HG -. ^ * a flow chart , sho^g the control proce- 

when one member of said pair of manipulators is not in £ ** cooperative works of the mam robot and 

the normal ccndition, c^trolling said mamro^t soas su » ^ 

to perform all of the cassette exchange between said ^ _ . . , ^ * r 

information recordmg/reprodudng means and the cas- ^G. 29 is a flow chart showing the operation of the 

sette storage means by means of the other manipulator C V' fT .; „ »«uwuig u« v i~ flWU U1 

Z^hi^ t\Z^r^Ii ^«H^rion F subrobot by itself; 

which is m the normal condition. mQ ^ ^ ^ ^ (S1HS4) ^ ^ illustration for 

BRIEF DESCRIPTION OF THE DRAWINGS describing the cassette insertion work to the VTR set by 

_ „ . , .... means of the manipulator: 

The object and features of thepresent invention will ^ ^ n ^ ^ ^ (S1HS4) h m mn8tration for 

become more re^y apparent from following de- descri5in ^ CiiSSCttc ^ respect to the 

tailed description of the preferred embodiments taken in ^ by means of ^ manipulator, 

conjunction with the accompanying drawings in which: mQ 32 ^ a flow chart snowing ^ operative proce- 

FIG. 1 is a perspective view of an automatic cassette dure of ^ cassette changing portion; and 

exchanging system according to an embodiment of the 35 pjQ 33 ^ a perspective view showing the case of 

present invention; using only the basic unit 

FIG. 2 is a plan view showing schematically the 

automatic cassette exchanging system according to the DETAILED DESCRIPTION OF THE 

embodiment; *" INVENTION 

FIG. 3 is a perspective view showing units without 40 Referring now to FIGS. 1 through 3, there is illus- 
the outer portions; FIG. 4 is a perspective view show- trated an automatic exchanging system for automat- 
ing cassette, exchanging robots and drive system there- cally performing exchange between video tape cassettes 
for; m which first and second addition units 2 and 3 are 

FIG. 5 is a perspective view showing a manipulator; added m connection with a basic unit 1. Although the 

FIG. 6 is a plan view of the manipulator of FIG. 5; 45 basic unit 1 has all the functions required for the auto- 

FIG. 7 is a side view of the manipulator of FIG. 5; matic cassette exchange, because its cassette storage 

FIG. 8 is an elevation view of the manipulator of capacity is limi ted, the first and second addition units 2 

FIG. 5; and 3 are added thereto in order to increase the cassette 

FIG. 9 is a perspective view showing a cassette storage capacity. Here, in accordance with the magni- 

changing portion; 50 tude of the required cassette storage capacity, either 

FIG. 10 is an enlarged perspective view of the cas- only the first addition unit 2 is coupled to the basic unit 

sette changing portion; 1 or further third and fourth addition units will be con- 

FIG. 11 is a plan view showing a drive system of a nected thereto. 

sHde door; The basic unit 1 is in a basic unit box 5 having an 

FIG. 12 is an elevation view of the slide door drive 55 openable and closable guard glass 4 at its front side 

system; including a fixed cassette storage case 6, a VTR set 

FIG. 13 is a perspective view showing a cassette (information recording/reproducing apparatus) 7, a 

storage case; control box 8 and a cassette exchange robot (main ro 

FIG. 14 is a perspective view illustrating a rack of bot) 9. The basic unit box 5, cubically shaped, provides 

cassette storage cases; 60 a space 10 at its front for the robot movement, in which 

FIG. 15 shows a regular-sized cassette, (a) being a the main robot 9 is provided to be movable in X-direc- 

plan view and (b) being en elevation view; tions (left and right directions) and Y-directions (up and 

FIG. 16 shows a small-sized cassette, (a) being a plan down directions). At the right side of the basic unit box 

view and (b) being a elevation view; 5 is provided the VTR set comprising a plurality of 

FIG. 17 is a perspective view showing the encasing 65 decks la through le which are arranged vertically, so 

state of the regular-sized cassette; that each of entrance and exit ports 11 for cassettes faces 

FIG. 18 is a perspective view showing the encasing the robot movement space 10. In the illustration, it has 

state of the small-sized cassette; five decks and, of these decks, four decks la through Id 
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are normally used and the lowermost deck le is on case of use of only the basic unit 1, a left side plate is 

standby. provided so as to cover the entire left side surface of the 

On the other hand, in the left side through the inter- . basic unit 1, and in the case of the connection there- 
mediate portion of the basic unit box 5 is provided the among, the portion covering the left side surface of the 
fixed cassette storage case 6 facing the robot movement 5 robot moving space 10 may be removed. In the robot 
space 10. This fixed storage case 6 has a number of movement spaces 10, 10a and 106, which are coupled to 
cassette storage portions 13 which are arranged in ma- each other are provided two cassette exchanging ro- 
trix in the X and Y directions and each of which stores bots, Le., the main robot 9 and the subrobot 17, so as to 
a video-tape encased cassette 12. In the illustration, to be movable in the X and Y directions. These robots 9 
form the fixed storage case 6 are arranged three rack 10 and 17, as shown in FIG. 3, are composed of pole- 
cases 21 each having a number of vertical racks. The shaped body portions 29 movable in the X directions 
opening portion (cassette entrance and exit port) 14 of and manipulators 31a, 316 and 31c movable in the Y 
each of the cassette storage portions 13 is opened to the directions along the body portions 29. The robots 9 and 
robot movement space 10. 17 are essentially similar in structure with each other, 

The depth of the fixing type cassette storage case 6 15 except that the pair of manipulators 31a and 31b belong 

may be determined so as to allow accommodation of the to the robot 9 and the single manipulator 31c belongs to 

cassette 12 and therefore results in extremely short the robot 17. The pole-like body portions 29, as shown 

length as compared with the depth of the VTR set 7. in FIGS. 3 and 4, are moved in the X directions with 

Accordingly, at the rear of the fixed cassette storage their upper end portions 29* and their lower end por- 

case 6 is formed a great space which is in turn used for 20 tons 29d being guided by means of upper guid rails 32, 

provision of the control box 8. 32a and 326 and lower guid rails 33, 33a and 336. The 

The first and second addition units 2 and 3 have rotat- upper guid rails 32, 32a and 326 are installed indepen- 

able type cassette storage cases 16a and 16b in their dently on the box top surfaces 34 of the respective units 

addition unit boxes 15a and 156 having openable and 1, 2 and 3, but they can be connected linearly in re- 

closable guard glass plates 4a and 46 at their front sides, 25 spouse to connection thereof. Furthermore, the lower 

respectively. The addition unit boxes 15a and 156 are guid rails 33, 33a and 336 are installed independently on 

respectively shaped cubically and have the same height the box bottom surfaces 35 of the respective units 1, 2 

and depth as the basic unit box 5, but the width is and 3 so that similarly they can be connected linearly 

slightly smaller than that of the basic unit box 5. The when the units 1, 2 and 3 are connected to each other, 

front spaces of the addition unit boxes 15a and 156 are 30 Here, the upper guid rails 32, 32a and 326 function so as 

respectively used as robot moving spaces 10a and 106 to prevent the body portions 29 from moving in the 

where a cassette exchanging robot (subrobot) 17 is pro- traverse directions and the lower guid rails 33, 33a and 

vided to be movable in the X and Y directions. The 336 act not only to prevent the body portions 29 from 

rotatable type cassette storage cases 16a and 166 are moving in the traverse directions but also to carry the 

arranged so as to occupy most of the internal space of 35 loads thereof. The upper and lower guid rails 32, 32a, 

the addition unit boxes 15a and 156 other than the robot 326 and 33, 33a and 336 are in common used for the 

moving space and to be rotatable horizontally about robots 9 and 17. 

vertical axes. Each of the rotatable type cassette storage On the box bottom surface 35 of the basic unit 1 is 
cases 16a and 166, as shown in FIG. 3, comprises a installed a main robot drive motor 36 whose rotation is 
drum-shaped base body 18 and eight rack cases 19 at- 40 transferred through a pulley 37 and so on to a first 
tached to the peripheral surface of the drum-shaped timing belt 38 stretched in parallel to the lower guid 
base body 18 so as to form an octagonal pole configura- rails 33, 33a and 336 and further transferred through the 
tion, each of the eight rack cases 18 having a number of pulley 37, a transmission timing belt 39 stretched in the 
racks extending vertically. A number of cassette storage up and down directions to a second timing belt 40 pro- 
portions 20 of each of the first and second addition units 45 vided in parallel to the upper guide rails 32, 32a and 326. 
2 and 3, being divided by the racks, can accommodate The first and second timing belts 38 and 40 are respec- 
approximately 8/3 of the number of the cassettes 12 to tively stretched between the the right end portions of 
be encased in the cassette storage portions 13 of the the basic unit 1 and the left end portions of the second 
basic unit 1, thereby resulting in considerable advance addition unit 3. To the first timing belt 38 with a mount- 
in cassette accommodating number as compared with 50 ing device 41 is attached the lower end portion 29d of 
only the basic unit 1. Each of the base bodies 18 is at its the body portion 29 of the main robot 9 and to the 
top and bottom portions supported rotatably by means second timing belt 40 with a mounting device 42 is 
of bearings 22 and 23. For driving each of the rotatable attached the upper end portion 29* of the body portion 
type cassette storage cases 16a and 166, a case drive 29 thereof, whereby the rotation of the main robot drive 
motor 27 is coupled through a transmission belt and 55 motor 36 causes the body portion 29 to move in the X 
appropriate gearing. The case drive motor 27 is driven directions. On the other hand, on the box bottom sur- 
under control of the control box 8 so that one of the face 35 of the second addition unit 3 is provided a subro- 
rack cases 19 selected from the rotatable cassette stor- hot drive motor 43 whose rotation is transferred 
age cases 16a and 166 faces the robot movement spaces through a pulley 44 and so on to a third timing belt 45 
10a, 106 and an opening (cassette entrance and exit port) 60 stretched adjacent the first timing belt 38 in parallel to 
28 of a cassette storage portion 20 of the selected rack the lower guid rails 33, 33a and 336 and further trans- 
case 19 is opened to the robot movement spaces 106 and ferred through through the pulley 44, a transmission 
10c timing belt 46 stretched upwardly and downwardly and 
As illustrated in the drawings, the basic unit 1, first so on to a fourth timing belt 47 stretched adjacent the 
addition unit 2 and second addition unit 3 are connected 65 second timing belt in parallel to the upper guid rails 32, 
to each other in the left and right directions so that the 32a and 326. The third and fourth timing belts 45 and 47 
respective robot movement spaces 10, 10a and 106 be- respectively extend from the left end portion of the 
comes in communicated relation to each other. In the second unit 3 to the right end portion of the basic unit 1. 
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To the third timing belt 45 by means of a fixing device therefor so as to always allow exchange of the cassette 
48 is attached the lower end portion 294 of the body 12 between the external portion and the fixed cassette 
portion 29 of the sub robot 17. and to the fourth timing. . storage case 6. When the cassette 12 is exchanged there* 
belt 47 by means of fixing device 49 is attached the between, as shown in FIG. 9, the cassette changing 
upper end portion 29/ of the body portion 29 thereof, 5 portion 72 automatically advances and further a glass- 
whereby the rotation of the subrobot drive motor 43 made slide door 73 provided independently of the guard 
causes the body portion 29 of the subrobot 17 to move glass plate 4 is opened automatically, 
in the X directions. FIG. 10 shows in detail the cassette changing portion 

The manipulators 31a and 316 of the main robot 9 and 72 comprising a movable rack case 74 and a mechanism 
the manipulator 31c of the subrobot 17 are driven by 10 for forward and backward drive thereof. A spacer 75 is 
means of rise and fall timing belts SO and 50c to the Y interposed between the respective cassette storage por- 
directions. The rise and fall timing belts 50 and 50c are tions 13 of the movable rack case 74 so as to easily 
respectively positioned between the upper end portions permit fingering for insertion and discharge of the cas- 
29/ and the lower end portions 29d of the body portions sette 12. Thus, in the movable rack case 74, the vertical 
29 and rotationaHy driven by means of rise and fall 15 pitch of the cassette storage portions 13 is great in order 
drive motors 51 and 51c located on the lower end por- to allow the insertion and discharge of the cassette 12 
tions 29d. The pair of upper and lower manipulators 31a with a finger of a person, while the vertical pitch of the 
and 316 of the main robot 9 are arranged to be moved other cassette storage portions 13 and 21 can be set to a 
together with each other in the Y directions and are minimum since the insertion and discharge of the c as- 
attached to the timing belt 50 by means of a fixing de- 20 sette 12 therefor are effected exclusively by means of 
vice, not shown. Similarly, the manipulator 31c of the the manipulators 31a, 31a and 31c, resulting in increase 
subrobot 17 is attached to the timing belt 50c by means in the cassette storage capacity, 
of a mounting device, not shown. In FIG. 3, references A C -shaped rack case supporting member 76 is 
52 and 52c represent flexible lines for supply of a power guided by a pair of upper and lower guide rails 77, 78 to 
to the main robot 9 and the subrobot 17 and transmit 23 be movable forwardly and backwardly and is at its end 
sion and reception of signals. portion attached to the movable rack case 74. Rotation 

FIG. 5 shows a detailed arrangement of one of the of a rack case drive motor 79 is transferred through a 

manipulators 31a and 31a of the main robot 9. The reduction gear 80 to a timing belt 81 whose rotation 

lower manipulator 31a has the same structure as the results in moving the rack case supporting member 76 

upper manipulator 31a and further the manipulator 31c 30 and further the movable rack case 74 forwardly and 

of the subrobot 17 has the same structure thereas, and backwardly. Numeral 82 depicts a mounting device for 

therefore a description will be made in terms of only the connection between the timing belt 81 and the rack case 

upper manipulator 31a and the description for the other supporting member 76. 

manipulators 31a and 31c will be omitted. The above-mentioned slide door 73, as shown in 
As illustrated in FIGS. 5, 6, 7 and 8, on a base plate 53 35 FIGS. 11 and 12, is openably and closably guided along 
of the manipulator 31a are guided and supported a a pair of guide rails 85, 86 whose both ends are sup- 
chuck base 54 which is driven in the front and rear ported through slide fittings 84 by a frame 83 of the 
directions by means of a timing belt 56 rotatable by a guard glass plate 4. On the upper side guide rail 85 are 
chuck base drive motor 55. Numeral 57 represents a provided a drive sprocket 87, a driven sprocket 88 and 
fixing device for connecting the chuck base 54 to the 40 a timing belt 89 rotated thereby, the timing belt 89 being 
timing belt 56. On the chuck base 54 are provided a pair coupled through a mounting device 90 to the slide door 
of upper and lower chuck arms 58 and 59 for detachably 73. A door drive motor 91 for driving the timing belt 89 
chucking the cassette 12. The upper chuck arm 58 has at is provided on a motor bracket 93 pivoted through a 
substantial center portion of its end portion a chuck pivotal pin 92 on the box 5 body of the basic unit 1 and 
claw 58a and the lower chuck arm 59 has at both sides 45 an output gear thereof is engaged with an input gear 95 
of its end portion a pair of chuck claws 59a, 59a, so that which is in coaxial relation to the drive sprocket 87. On 
the cassette is at the three end points chucked thereby. the upper and lower edges of the slide door 73 are pro- 
The upper and lower chuck arms 58 and 59 is at its base vided guide rollers 96 which are guided by the guide 
end portion pivoted by means of a shaft 60 so that they rails 85 and 86 to be rotationally moved and at the right 
are openable and closable in the up and down direction 50 end portion of the upper edge thereof is provided a cam 
in response to rotation of a cam 62 coining into contact follower 97. This cam follower 97 is rotationally moved 
with cam followers 63 and 64. Rotation of a chuck with it being kept to come into contact with a cam plate 
opening and closing drive motor 61 for driving the cam 98 fixedly secured to the back surface of the guard glass 
62 is transferred through a reduction device 65 and a plate 4. This cam plate 98 is formed to have a configura- 
gear train 66 to the cam 62. To the chuck base 54 is 55 tion as shown in FIG. 11 so that the surface of the slide 
attached a bar code reader 67 which is movable to- door 73 and the surface of the guard glass plate 4 are on 
gether with the chuck base 54 forwardly and back- the same plane when the slide door 73 is in the closed 
wardly. The bar code reader 67 has therein a CCD line state and the slide door 73 is encased at the back surface 
sensor 70 for reading a bar code 69 indicated on the ofthe guard glass plate 4 when the slide door 73 is in the 
front surface 68 ofthe cassette 12 without scanning. The 60 open state. That is, when the slide door 73 is moved in 
bar code 69 has information representing class numbers the right direction to be opened, the slide door 73 is 
and so on registered in a data base and the bar code introduced to the back side by means ofthe action ofthe 
reader 67 has a LED 71 for illumination of the bar code cam plate 98 and this causes the upper and lower guide 
69. rails 85 and 86 to be moved backwardly and further 
One block of the fixed cassette storage case 6 of the 65 causes the motor bracket 93 to be rotated backwardly. 
basic unit 1 is used as a cassette changing portion 72 as The entire guard glass plate 4 can be rotationally 
illustrated in FIGS. 1 and 9. In the illustration, a left opened forwardly about an axis P shown in FIG. 12 and 
upper portion of the fixed cassette storage case 6 is used at this time the output gear 94 and the input gear 95 are 



07/16/2003, EAST Version: 1.04,0000 



4,937,690 

11 12 

released from the engagement state. The door drive small-sized cassette 12S is positioned to be the cassette 
motor 91 is appropriately placed in the basic unit box 5 storage reference position similarly, 
so that the guard glass plate 4 can be smoothly opened As described above, both size cassettes 12R and 12S, 
and closed. as shown in FIG. 19, are respectively stored in the 

Each rack 99 of the cassette storage portions 13 and 5 cassette storage portions 13, 20 with the left side and 
20 of the fixed cassette storage case 6 and the rotatable front side thereof with respect to the cassette storage 
type cassette storage cases 16a and 16b is constructed as portions 13, 20 being set as reference positions L and F 
shown in FIG. 13. The rack 99 is composed of a bottom and therefore the bar codes 69 of regular- and small- 
plate 100, both side plates 101, 101, and a back plate 102 sized cassettes 12R, 12S are at the same position. On the 
which are integrally made of a synthetic resin, the front 10 other hand, when cassettes are to be encased in insertion 
side and upper side being opened. As shown hi FIG. 14, portions 109 of the VTR set 7, as shown in FIG. 19, the 
the racks 99 are piled up so as to form the rack cases 21 left sides and rear sides of the cassettes 12R and 12S are 
and 19 and the bottom plates 100 thereof act as parti- set to reference positions 1 and r. 
tions among the cassette storage portions 13 and 20. The FIG. 20 is a control block diagram of an automatic 
front side openings of the racks 99 function as the cas- 15 video tape cassette exchanging system. In an operation 
sette entrance and exit ports 14 and 28 of the respective station 110 are inputted the data base, program, edit 
cassette storage portions 13 and 20. At the front end program, time difference broadcasting program and so 
portion of each of the bottom plates 100 is provided a on which are indicated on its display portion. The data 
notch 103 for surely performing chucking operations of is printed out by means of printer 111 and a bar code 
the cassettes 12 by the manipulators 31a, ilb and 31c 20 label and so on are produced by .a label printer 112 and 
and a person finger. On the inside surfaces of the side the operation station 110 is coupled through a network 
plates 101 and 101 are provided positioning leaf springs to operation stations 110a, 1106 of remote places. The 
104 and 104. In addition, a protruded strip 105 is formed operation station 110 supplies and receives signals to 
integrally forwardly and backwardly on a portion of and from a sequence controller 113. The sequence con- 
each of the bottom plates 100 which is positioned at a 25 trailer 113, for sequential control, is coupled to an 
little to the left side from the center thereof. image switching device (switcher) 115, a character 

The internal space of each of the racks 99, i.e., the generator 116, the video decks 7a to 7e of the VTR set 
space of each of the cassette storage portions 13, 20, as 7 and robot controller 8a encased in the controller box 
shown in FIGS. 13 and 14, has a size suitable to encase 8. 

a regular-sized cassette 12R (12). This cassette 12R, as 30 The robot controller 8a, as shown in FIG. 21, has a 
shown in FIGS. 15 and 17, has at the front surface 68 memory board 125, a motor .control board 117, an I/O 
the bar code 69 and has at both side surfaces notches board 118, a communication board 119, a key control 
106, 106 to be engaged with the positioning leaf springs board 120 and a CPU board 122 coupled through a bus 
104, 104 and further has on its bottom surface a guide 121 thereto. To the key control board 120 is coupled an 
channel to be engaged with the protruded strip 105. 35 operating panel 123 and to the communication board 
Thus, the regular-sized cassette 12R, as shown in FIG. 119 is coupled the bar code reader 67. 
17, is restricted in the left and right movements with the The robot controller 8a is coupled through the motor 
side plates 101, 101 and the protruded strip 105 and control board 117 and the 1/0 board 118 to motor divers 
positioned in the forward and backward directions by 124, a VRT status display 126, an operation panel 127 
means of the positioning leaf springs 104, 104, resulting 40 and a manual operation box 128 so as to control them 
in location thereof in the cassette storage portions 13, and receive signals therefrom. The motor drivers 124 
20. At this time, the front surface 68 of the regular-sized control rotations of the following motors: (1) main 
cassette 12R is at the substantially same position as the robot drive motor 36 for X-direction movement and 
front end surface of the rack 99 and this position is the positioning of main robot 9; (2) main robot rise and fall 
cassette storage reference position. Here, the position- 45 drive motor 51 for Y-direction movement and position- 
ing leaf springs 104, 104 function to prevent the cassette ing of main robot 9; (3) subrobot drive motor 43 for 
12R from dropping down and the protruded strip 105 X-direction movement and positioning of subrobot 17; 
acts as means for preventing the cassette 12R from (4) subrobot rise and fall drive motor 51c for Y-direc- 
being in reverse inserted into the cassette storage por- tion movement and positioning of subrobot 17; (5) case 
tion 13 or 20 by means of engagement with the guide 50 drive motor I 27a for rotation and positioning of rota- 
channel 107 (as well as in a small-sized cassette which tional angle 0 of rotatable type cassette storage case 16a 
will be described hereinafter). of first addition unit 2; (6) case drive motor II 276 for 

It is also possible to encase small-sized cassettes 12S rotation and positioning of rotational angle 0 of rotat- 
(12) in the cassette storage portions 13, 20. This cassette able type cassette storage case 16b of second addition 
12S, as shown in FIGS. 16 and 18, has indication of a 55 unit 3; (7) chuck base drive motor 55 for advance move- 
bar code 69 at the front surface 68 and has at the left side ment and positioning of manipulators 31a, 31b and 31c; 
surface a notch 108 to be engaged with the positioning (8) chuck opening and closing drive motor 61 for open- 
leaf spring 104 and has on the bottom surface a guide ing and closing movement of manipulators 31a, 316 and 
channel 109 to be engaged with the protruded strip 105. 31c; (9) rack case drive motor 79 for forward and back- 
Therefore, the small-sized cassette 12S, as shown in 60 ward movement (of movable rack case 74) in cassette 
FIG. 18, is restricted in the left and right movements by changing portion 72; and (10) door drive motor 91 for 
means of the left side plate 101 and protruded strip 105 opening and closing movement of slide door 73 in front 
of the rack 99 and positioned in the forward and back- of cassette changing portion 72. 
ward directions by means of the positioning leaf spring Of these motors, the robot drive motors 36 and 43, 
104 so as to be encased in the cassette storage portion 13 65 rise and fall drive motors 51 and 51c and case drive 
or 20 with an excessive space being remained. The motors 27a and 276 respectively have encoders 36e, 43*, 
notch 108 is formed at the same position as the regular- Sle, 51/ 27e, 27/ so as to allow detection of the rota- 
sized cassette 12R and hence the front surface of the tional positions thereof. Furthermore, position sensors 



07/16/2003, EAST Version: 1.04.0000 



4,937,690 

13 14 

of detecting the positions of bodies driven by the motors order to transfer the use-ended cassette 12 to a selected 
other than the door drive motor 91 are provided at cassette storage portion 13 of the fixing type cassette 
predetermined positions. More specifically, the X-direc- storage case 6. In a sixth step (5), the main robot 9 is 
tion position of the main robot 9 is detected by means of positioned in the X-Y directions so that the upper side 
position sensors 36p f 36g, 36r, 36r, 36f, 36t* and the Y- 5 manipulator 31a faces the selected cassette storage po in- 
direction position thereof is detected by position sensors tion 13. The chuck arms 58 and 59 of the upper side 
51p f $lq, Sir. Similarly, the X-direction position of the manipulator 31a return the cassette 12 to the cassette 
subrobot 17 is detected by means of position sensors storage portion 13 in accordance with a series of opera- 
43p, 43?, 43r, 43r, 43f, 43u and the Y-direction position tions and then go back to the original position. Thereaf- 
thereof is detected by position sensors 51r, 51/, 51m. 10 ter, the main robot 9 moves in the X-Y directions so as 
Furthermore, the ^-direction positions of the first and to return to the first step 1 state. Since it is better that 
second addition units 2 and 3 are detected by means of the moving distance of the main robot 9 from the sixth 
position sensors Z7p t Z7q t 27r, 275, 27f, 21 u and position step 6 to the first step 1 is as short as possible, in the sixth 
sensors 27v, 27h\ 27x, 27y, 27z, Tin. In addition, the step, the cassette storage portion 13 with a space to 
positions in the forward and backward directions of the 15 which the cassette 12 returns may be selected to be as 
manipulators 31a, 316, 31c are detected by means of close to the cassette storage portion 13 from which the 
position sensors 5$p, 55a and the positions on the open- cassette 12 is derived in the first step 1 as possible, 
ing and closing movements thereof are detected by As described above, the upper side manipulator 31a 
means of position sensors 6\p, 61a, respectively. Fur- of the main robot 9 functions to take out the cassette 12 
thermore, the forward and backward position of the 20 from the VTR set 7 and returns it to the fixed cassette 
movable rack case 74 is detected by means of position storage case 6 and, on the other hand, the lower side 
sensors 19p f 79a, 79r, 79*. the opening and closing manipulator 316 functions to take out the cassette 12 
movement of the slide door 74 is effected under control from the fixed cassette storage case 6 and to insert it into 
of the robot controller 8a, while the opening and clos- the VTR set 7. As a result, the cassette exchanging 
ing is performed in response to manual operations of an 25 work of the main robot 9 in the fixed cassette storage 
open switch 91p or a close switch 91a. case 6 and the VTR set 7 can be successively effected, 

A description will hereinbelow be made in terms of thereby resulting in shortening the cassette exchanging 

the normal automatic exchanging operations of the time. Here, it is also possible that the functions of the 

main robot 9 and the subrobot 17 controlled by the upper side and lower side manipulators 31a and 31a are 

above-mentioned control means. 30 in reverse. 

The main robot 9 normally reciprocates between The subrobot 17 normally reciprocates between the 

between the fixing type cassette storage case 6 and the rotatable type cassette storage cases 16a, 166 and spe- 

VTR set 7 and performs the cassette exchanging works cific cassette storage portions (which will hereinafter be 

with the pair of upper and lower manipulators 31a and referred to as intermediate stations) 13m, l$n of the 

316 taking over a portion of the work. As illustrated in 35 fixed cassette storage case 6 so as to perform the cassette 

FIG. 22, in a first step Q) , in order to pick out a cassette exchanging operation. The intermediate stations, as 

12, to be used subsequently, from a selected one of the shown in FIG. 9, are provided at theieft side of the 

cassette storage portions 13 of the fixing type cassette fixed cassette storage case 6, i.e., at a place closest to the 

storage case 6, the main robot 9 moves in the X-Y direc- rotatable type cassette storage cases 16a, 166 and com- 

tions so that the lower side manipulator 31A is posi- 40 prises an "OUT" intermediate station 13m and an "IN" 

tioned to face the cassette storage portion 13. The intermediate station 13n. The subrobot 17 has only the 

chuck arms 58 and 59 of the lower side manipulator 316 manipulator 31c and operates as shown in the left side of 

chuck and take out the next used cassette 12 in the FIG. 24. In a first step ®', a cassette 12 to be used next 

cassette storage portion 13 in accordance with a series is taken out from a selected cassette storage portion 20 

of operations. In a second step ®, the main robot 9 45 of the rotatable type cassette storage cases 16a, 16a. At 

moves in the X-Y directions to cause the cassette 12 to this time, until the subrobot 17 reaches a predetermined 

be transferred to the VRT set 7. In a third step (3), as position in the X-Y directions, the rotatable type cas- 

shown in (1) of FIG. 23, the main robot 9 is positioned sette storage cases 16a, 166 are rotated to a predeter- 

in the X-Y directions so that the upper side manipulator niinedposition to determine the 6 position. In the first 

31a faces the cassette insertion portion 109 of a video 50 step Q', as described above, the cassette 12 is picked 

deck (for example, 7a) for encasing the use-ended cas- up from the cassette storage portion 20 which is deter- 

sette 12. Thereafter, the chuck arms 58 and 59 of the mined on the basis of the three coordinate data, i.e., X, 

upper side manipulator 31a advance and are opened Y, 0. Thereafter, in a second step © ', the cassette 12 is 

and closed to hold the cassette 12 and go back so as to carried toward the u OUT" intermediate station 13m. 
derive the cassette 12 from the cassette insertion portion 55 In a third step Q) the cassette 12 is inserted into the 

109 ((2) and (3) of FIG. 23). "OUT" intemediate station 13m, and in a fouth step 

In a fourth step © , in order to insert into the video ® ', a cassette 12 is derived from the "IN" intermediate 

deck 7a the cassette 12 held by the lower side manipula- station 13/1, and in a fifth step (5) ', the cassette 12 is 

tor 316, the main robot 9 slightly moves upwardly so carried toward a selected cassette storage portion 20 of 
that the manipulator 316 is positioned to be in the op- 60 the rotatable type cassette storage cases 16a, 166. In a 

posed relation to the cassette insertion portion 109 ((4) sixth step ® ', the cassette 12 is inserted into the spe- 

of FIG. 23). The chuck arms 58 and 59 of the lower side cific cassete storage portion 20 determined in accor- 

manipulator 316 advance and open after insertion of the dance with X, Y, and 0. 

cassette 12 into a predetermined position of the cassette The above-described operation of the subrobot 17 is 

insertion portion 109 and then go back ((5), (6) of FIG. 65 effected before it is required to insert the cassette 12 in 

23). the rotatable type cassettes storage cases 16a, 166 into 

In a fifth step (3) after the cassette exchange on the the VTR set 7. In this case, as shown in the right side of 

VTR set 7, the main robot 9 moves in X-Y directions in FIG. 24, the main robot 9 takes out the cassette 12, 
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which was carried to the "OUT" intermediate station space 106 and the main robot 9 is set so as to be movable 
13m by means of the subrobot 17, and sets it to the VTR over the overall robot movement spaces 10, 10a and 10b 
set 7 ((T) -* (J) in FIG. 24) and picks up the use-ended to. perform the cassette exchange for all the regions. In 
cassette 12 from the VTR set 7 and returns it to the this case, while the main robot 9 basically operates as 
"IN" intermediate station 13/i in FIG. 24). 5 well as in the case of FIG. 22, the movement range 
The cassette 12 backed to the "IN" intermediate station thereof results in covering the robot movement spaces 
13/i, as described above, is taken out by the subrobot 17 10a and 10b of the first and second addition units 2 and 
and then brought back to the rotatable type cassette 3. Thus, irrespective of abnormality of the subrobot 17, 
storage cases 16a, 166. the cassette exchange can be continued without stop- 
As described above, normally, the cassette exchange 10 ping the system. - 
between the rotatable cassette storage cases 16a, 16b In case that one of the pair of the upper and lower 
and the VTR set 7, as shown in FIG. 24, is performed in manipulators 31a and 31b of the main robot 9 malfunc- 
accordance with a path of tions, the cassette exchange system of this embodiment 

S'-^®'- h Jl|) (J) rod a path of can compensate therefor. This compensating function 
^©^(ir^®^®'^®'^® 15 will be described hereinbelow. The failures of the ma- 
In case that the main robot 9 or the subrobot 17 mal- nipulators 31a and Zlb includes faulty chuck function, 
functions, the cassette exchanging system of this em* faulty detection of the bar code and so on, and more 
bodiment is arranged such that one robot can compen- specifically the faulty chuck function being, for exam- 
sate for the other robot. This compensating function pie, faulty forward and backward drive of the chuck 
will be described hereinbelow. . 20 base 54 owing to failure of the chuck base drive motor 
The failures of the main robot 9, for example, includes 55 or the like, faulty opening and closing drive of the 
faulty movement of the main robot 9 in the X-Y direc- chuck arms 58, 59 due to failure of the chuck opening 
tions, faulty positioning of the main robot 9 in the X-Y and closing drive motor 61, and so on, and the faulty 
directions, poor chuck function, faulty bar code reader detection of the bar code being, for example, bad attach- 
67 and so on which may be deteected by means of en- 25 meat position of the bar code reader 67 and failure of 
coders 36*?, 57e, position sensors 36p, Stp, 55/?, 61p, parts thereof. These failures can be detected by means 
excessive current detectors of the motors 36, 51 55, 61 of position sensors 55/>, 61p and so on and the excessive 
and so on, the presence or absence of abnormality current detection of the motors 55, 61 and the presence 
thereof being decided in the robot controller 8a. The or absence thereof is determined in the robot controller 
failures of the subrobot 17 may includes the similar 30 8a. 

cases and be similarly decided in the robot controller 8a, When the decision of the control means is that one 

When the control means has decided that the main manipulator (for example, the upper side manipulator) 

robot is not in the normal state (detailed in FIG. 26), 31a is not in the normal condition, the other manipula- 

control is performed such that the main robot 9 backs to tor (for example, the lower side manipulator) 31b is 

the right side of the robot movement space 10 and the 35 controlled so as to perform the cassette exchanging 

subrobot 17 is set to be movable over the overall robot operation by itself. Therefore, while the main robot 9 is 

movement spaces 10, 10a and 106 so that, as shown in normally controlled so as to perform the processes' 

FIG. 25, only the subrobot 17 performs the cassette shown in FIG. 22, when resulting in the decision that 

exchange for the overall regions. More specifically, in a the upper side manipulator 31a malfunctions, the upper 
first step Q, the subrobot 17 takes out a use-ended 40 side manipulator 31a is not used but only the lower side 

cassete 12 from a selected cassette insertion portion 109 manipulator 316 is used and the movement locus of the 

of the VTR set 7, and in a second step (2) , this is trans- main robot 9 is controlled so as to be coincident with 

ferred to the selected empty cassette storage portion 13, that of the subrobot 17 of FIG. 25 (provided that the 

20 of all of the cassette storage cases 6, 16a, 166, and in moving range of the main robot is basically limited to 

a third step (5), the cassette is inserted into the cassette 45 within the robot moving space 10 of the basic unit 1). 

storage portion 13, 20 for returning. In a fourth step ®, FIG. 26 is a flow chart showing detailed control 

the subrobot 17 moves toward the cassette storage por- procedures for the compensating functions between the 

tion 13, 20 in which a cassette 12 to be used subse- main robot 9 and the subrobot 17 and the compensating 

quently is encased and takes out it. Therafter, in a fifth functions between the manipulators 31a and 316. In a 
step (|), the subrobot 17 starts to move toward the 50 step 1, a decision is made in order to check whether the 

cassette insertion portion 109, and in a sixth step (§), the main robot 9 is in the normal state or not, and in a step 

cassette 12 is inserted into the cassette insertion portion 2, a decision is made regarding whether the cassette 

109, resulting in completion of a series of processes. exchange is required between the addition units 2, 3 and 

As described above, when the main robot 9 is in an the VTR set 7, and in a step 3, a decision is made regard- 
abnormal state, only the subrobot 17 with the single 55 ing whether the subrobot 17 is in the normal state or 

manipulator 31c performs the overall cassette exchang- not. When resulting in the decisions that the main robot 

ing operation and therefore the subrobot 17 is required 9 and the subrobot 17 are in the normal states respec- 

to go and return between the VTR set 7 and the cassette tively and the the cassette exchange is required therebe- 

storage cases 6, 16a and 166 during a time period from tween, a step 4 is executed to effect the above-men- 
the taking-out of the use-ended cassette 12 from the 60 tioned cooperative works of the both robots 9 and 17. 

VTR set 7 to insertion of the next used cassette 12 there- On the other hand, when the main robot is in the normal 

into, resulting in taking a long time. However, this sys- condition but the cassette exchange for the addition 

tern has an advantage in that the cassette exchange can units 2, 3 is not required or the subrobot 17 is not in the 

be continued without stopping the system irrespective normal state, a step 5 is executed so as to perform the 

of abnormality of the main robot 9. 65 previously described processes by only the main robot 

When the control means has decided that the subro- 9. 

bot 17 is not in the normal state, the subrobot 17 is In the step 1, in the case that the main robot 9 is not 

retreated to the left end portion of the robot movement in the normal state, in steps 6, 7 and 8, the cause thereof 



07/16/2003, EAST Version: 1.04.0000 



4,937,690 

17 18 

is checked. When the upper side manipulator (upper moves to the standby position, and thereafter the opera- 
chuck) 31a and the lower side manipulator (lower tional flow returns to the initial step 30. If the cassette 
chuck) 31*. arc respectively in the normal states and 12 has been returned thereto, the steps 35 and 36* are 
when the X-Y movement of the main robot 9 is not in executed such that the cassette 12 is derived from the 
the normal condition, a step 9 is executed to check 5 "IN" intermediate station 13« and restored to the rotat- 
whether the subrobot 17 is in the normal condition. able type cassette storage case 16a or 166, and the oper- 
When it is in the normal state, a step 10 follows to per- ational flow then returns to the step 30. 
form the above-mentioned processes by only the subro- FIG. 28 is a flow chart showing the processes of the 
hot 17. When in the step 9, the subrobot 17 is not in the main robot 9 itself in the above-mentioned step 5. Al- 
normal state or the main robot 9 malfunctions due to 10 though this has been already and basically described 
cause other than the causes checked in the steps 6, 7 and with reference to FIG. 22, an additional description will 
8, a step 11 follows to stop the. whole system. be made hereinbelow with reference to the flow chart 

When, in the steps 6 and 7, one of the manipulators of FIG. 28 (FIG. 22 shows only the operation in the 
31a and 316 is decided to be in the abnormal state and basic unit 1, but it is also appropriate for the overall 
when, in a step 12, the cassette exchange on the addition 13 regions). Of the steps of the flow chart of FIG. 28, the 
units 2, 3 is not required, a step 14 is executed to per- description of steps 40, 42, 43 and 44 described already 
form the cassette exchange on the main robot 9 by only with reference to FIG. 22 will be omitted for brevity. In 
the other manipulator 31a or 316. When in the step 12 a step 41, it is checked whether a cassette 12 is present 
the cassette exchange on the addition units 2, 3 is re* in the predetermined cassette insertion portion 109 of 
quired and when in the step 13 the subrobot 17 is in the 20 the VTR set 7. If absent, control goes to a step 45 in 
normal state, in a step 15, the cooperative works of the which the cassette 12 is inserted into the VTR set 7, and 
main robot 9 and the subrobot 17 is effected using only the operational flow returns immediately after the inser- 
the one manipulator 31a or 316. tion thereof. 

FIG. 27 is a flow chart of the cooperating operation FIG. 29 is a flow chart showing the operation of the 
of both robots on the above-mentioned step 4. Although 25 subrobot 17 by itself in the above-mentioned step 10. 
the basic cooperative works of both the robots 9, 17 has Although the basic description has been already made 
been already described with reference to FIG. 24, an with reference to FIG. 25, an additional description will 
additional description will be made hereinbelow with be made with reference to the flow chart of the FIG. 29 
reference to the flow chart of FIG. 27. The main robot (this is similar to the single-handed work of the main 
9 operates in accordance with steps 20 through 29. The 30 robot 9 using one of the manipulators 31a and 316 in the 
step 20 is executed to check the presence or absence of above-described step 15). Of the steps of the flow chart 
requirement of the cassette exchange. If not, the main of FIG. 29, the description of steps 51 through 54 de- 
robot 9 moves to the standby position (step 28) and scribed with reference to FIG. 25 will be omitted for 
waits for the cassette exchange requirement In re- brevity. In a step 50, it is checked that a cassette 12 is 
spouse to the cassette exchange requirement, the step 21 35 present in a predetermined cassette insertion portion 
is executed to check whether the subrobot 17 has en- 109 of the VTR set 7. If absent, control jumps to the 
cased a cassette 12 into the "OUT 9 intermediate station step 53 in which a cassette 12 is taken out from the 
13m. In response to completion of the encasing thereof, cassette storage case 16a, or 166. 
the step 22 is executed so as to cause the cassette 12 to Subsequently, control of inserting and unloading of 
be taken out from the "OUT" intermediate station 13m. 40 the cassette 12 into and from the VTR set 7 by means of 
In the step 23, it is checked whether a cassette 12 is the manipulators 31a, 316 and 31c will be described 
present in a predetermined cassette insertion portion hereinbelow with reference to FIGS. 30 and 31. Since, 
109 of the VTR set 7. If not, the step 29 is executed such as described above, the regular-sized cassette 12R and 
that the subrobot 17 inserts the cassette 12 thereinto, the small-sized cassette 12S are repectively encased in 
and the operational flow returns immediately after the 45 the cassette insertion portion 109 of the VTR set 7 on 
insertion. When in the step 23 the cassette 12 is present the basis of the rear side reference r (FIG. 19), the front 
in predetermined cassette insertion portion 109 of the surface positions of the both cassettes 12R and 12S are 
VTR set 7, the steps 24 and 25 are executed so as to different from each other as shown in (R3) and (S4) of 
perform the cassette exchange for the VTR set 7. Subse- FIG. 30, and further it should be considered that the 
quently, the step 26 is executed to check whether the 50 means for preventing the interference between a front 
subrobot 17 has derived the cassette 12 from the "IN" wall 129 of the cassette insertion portion 109 and the 
intermediate station 13u. In response to the extraction of chuck arm claws 58a, 59a are different from each other, 
the cassette 12, the step 27 is executed so that the main (Rl) to (R3) of FIG. 30 shows the procedure of inserting 
robot 9 returns the cassette 12 to the "IN" intermediate the regular-sized cassette 12R into the cassette insertion 
station ldn and the operational flow returns to the initial 55 portion 109. That is, the cassette 12R is inserted up to 
step 20. the intermediate position with it being held by means of 

On the other hand, the subrobot 17 operates in accor- the pair of upper and lower chuck arm claws 58a and 
dance with steps 30 through 37. When, in the step 30, 59a (the state of Rl) and the chuck arm claws 58a and 
the decision is made that the cassette exchange is not 59a are slightly opened at that position so as to release 
required, control jumps to the step 34. If required, oper- 60 the cassette 12 from the holding (the state of R2) and 
ations of the steps 31 to 33 are performed such that the then the cassette 12R is inserted up to the final position 
cassette 12 is taken out from the rotatable type cassette with it being pushed by means of protruded portions 
storage case 16a or 166 and transferred and inserted to 586, 596 of the chuck arm claws 58a, 59a (the state of 
the "OUT" intermediate station 13/n. The step 32 fol- R3). 

lows to check the operation of the main robot 9. In the 65 On the other hand, (SI) to (S4) of FIG. 30 show the 
step 34, it is checked that the main robot 9 has returned procedure of inserting the small-sized cassette 12S into 
the cassette 12 to the "IN" intermediate station 13n. If the cassette insertion portion 109. That is, the cassette 
not, the step 37 is executed such that the subrobot 17 12S is inserted up to an intermediate position with it 
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being held by the pair of upper and lower chuck arm changing portion 72, as shown in FIG. 10, advances 

claws 580, 59a (the state of SIX and the chuck arm from a rear position R to an intermediate position M 

claws 58a, 59a arc completely opened at that position so . .(step 66). At this intermediate position an end portion of 

as to release the cassette 12S from the holding and goes the movable rack case 74 comes close to the back sur- 

back thereafter (the state of S2), and the manipulators 5 face of the slide door 73. Thereafter, the slide door 73 is 

31a, 316, 31c are entirely and slightly moved upwardly opened (step 67). In response to complete opening of 

so that the lower chuck arm claw 59a face the front the slide door 73, the movable rack case 74 further 

surface of the cassette US (the state of S3), and then the advances to reach an advance position F so that a por- 

cassette 12S is pushed by an end portion of the lower tion thereof is projected to the outside of the basic unit 

chuck arm claw 59a so as to reach the final position (the 10 box 5 (step 68), resulting in safety and easy exchange of 

state of S4). the cassette 12 with person handling. 

(Rl) and (R2) of FIG. 31 show the steps of taking out Irrespective of turning-on of the open switch 91p, 

the regular-sized cassette 12R from the cassette inser- when the main robot 9 is in the interference region and 

tion portion 109. In this case, the cassette 12R is intro- is expected to reach there within a predetermined time 

duced to a predetermined position by the VTR set 7 and IS period, a time delay is effected until the state is varied 

may be taken out therefrom with it being held by the (steps 61 and 62). Furthermore, when the subrobot 17 is 

pair of upper and lower chuck arm claws 58a, 59a in the interference region, it is moved outside of the 

(SI) through (S4) of FIG. 31 show the steps of taking interference region (steps 63 and 64). In a subsequent 
out the small-sized cassette 12S from the cassette inser- step 69, a decision is made in terms of whether the close 
tion portion 109. The cassette 12S is initially introduced 20 switch 91a is turned on. If not, a step 70 is executed to 
to a predetermined position by the VTR set 7 and then check whether the timer is counted up and, if not corn- 
held by means of the pair of upper and lower chuck arm pleted, followed by the step 69. When in the step 65 the 
claws 58a, 59a. In the case of the small-sized cassette timer set time is elapsed and the counting is terminated, 
12S, the projecting amount thereof with respect to the control goes to steps 71 and 72 to set a second timer and 
front wail 129 cannot be great and hence the cassette 25 generate an alarm to demand the turning-on of the close 
12S is shallowly held by means of chuck arm claws 58a, switch 9lq (it is also possible to use the first-mentioned 
59a, resulting in difficulty being encountered to transfer timer as the second timer). When in a step 73 a decision 
the cassette 12S to the other position (the state of SI). is made in terms of the second timer being not counted 
Therefore, after the cassette 12S is taken out slightly by completely, a step 74 is executed to again check 
the chuck arm claws 58a, 59a, the cassette 12S is once 30 whether or not the close switch 9tq is turned on. If not, 
released and then held again thereby so that the depth control returns to the step 73. When the close switch 
of holding becomes deep (the states of S2 and S3), and 91q is not turned on irrespective of a predetermined 
thereafter the cassette 12S is completely taken out from time period (for example 20 seconds) being elapsed after 
the cassette insertion portion 109 (the state of S4). the second timer is set, the step 73 is executed to deter- 

Although the inserting and discharging operation of 35 mine the fact that the second timer is completed and a 

the cassette 12 into and from the cassette storage cases step 76 is executed to urgently stop the robots. On the 

6, 16a, 166 by means of the manipulators 31a, 316, 31c is other hand, when the close switch 91$ is turned on until 

varied in accordance with the cassette 12 being the the second timer is counted completely, a step 75 is 

regular-sized cassette 12R or being the small-sized cas- executed to stop the alarm, followed by a step 77. When 

sette 12S (see FIG. 19), the basic operations therefor are 40 in the steps 69 or 74 the close switch 91q is turned on, in 

the same as the case of FIG. 30 (Rl) to (R3) and FIG. the step 77, the movable rack case 74 initially moves 

31 (Rl) to (R2). back from the advance position F to the intermediate 

The cassette changing portion 72 of the fixed cassette position M, and in a step 78 the slide door is closed. In 

storage case 6 can go forward and back during the response to the complete closing thereof, a step 79 is 

operation of the main robot 9 and the slide door 73 is 45 executed such that the movable rack case 74 moves 

openable and closable in association therewith. back from the intermediate position M to the rear posi- 

FIG. 32 is a flow chart showing control of the cas- tion R, resulting in returning to the initial state, 

sette changing portion and the slide door in the normal The bar-code reader 67, on the initialization of the 

state (on cooperative movements of both the robots). In system and the like, reads the bar codes of the cassettes 

a step 60, it is checked whether or not the open switch 50 12 stored in the cassette storage portions 13, 20 of all of 

91p is turned on, and in steps 61 and 62, it is checked the cassette storage cases 6, 16a and 166 and supplies the 

whether or not the main robot 9 is in the interference information thereof through the robot controller 8a to 

region (moving locus portion of the changing portion the operating station 110, the information being stored 

72, Le., front space thereof) or whether it reaches the therein. Furthermore, the bar-code reader 67, on tak- 

region within a predetermined time period (for exam- 55 ing-out of the cassette 12, checks whether the cassette 

pie, 3 minutes), and in a step 63, it is checked whether 12 is identical in content that instructed by the operating 

the subrobot 17 is in the interference region. In order to station 110. The bar code reader 67 is attached to the 

take out an unnecessary cassette 12 from the cassette chuck base 54 and movable together with the chuck 

changing portion 72 and supply a new cassette 12, when arms 58 and 59, while the reading is performed with it 

the open switch 9ip is turned on, in the case that the 60 advancing a predetermined distance so that the distance 

main robot 9 is not in the interference region and it is to the bar code 69 becomes constant. Since the regular- 

not expected that it reaches there and the subrobot 17 is sized cassette 12R and the small-sized cassette 12S are 

not in the interference region, a step 65 is executed so as positioned according to the front side reference F as 

to subtract a sefety time from the remaining time until shown in FIG. 19, it is possible to accurately and easily 

the main robot 9 subsequently reaches the interference 65 perform the reading of the bar code 69 by the bar code 

region which the resultant time is set to a timer, and a reader 67. 

series of processes of steps 65 to 68 are executed thereaf- FIG. 33 shows a state that the automatic cassette 

ter. That is, the movable rack case 74 of the cassette exchange is effected using only the basic unit 1. In this 
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case, each of the first and second tuning belts 38 and 40 
has a length close to the width of the basic unit 1 and 
driven sprockets 130 and 131 therefor are respectively 
supported by bearings 132 and 133. 

In the embodiment, although it is required that the 5 
first and second timing belts 38 and 40 are changed in 
accordance with the change between the case that only 
the basic unit 1 is used and the case that the addition 
units 2, 3 are connected thereto, the other parts can be 
used as it is. If the mam robot 9 and the sub robot 17 are 10 
respectively arranged so as to move in the X directions 
by means of self-advancing motors attached to the body 
portions 29, the exchange of the timing belts is not nec- 
essary, resulting in easier connection thereof. 

Although the main robot 9 has the pair of upper and IS 
lower manipulators 31 a and 316 and the subrobot 17 has 
the single manipulator 31c, it is also appropriate that 
both the robots respectively have pair of manipulators 
or have single manipulators. 

Furthermore, although in the embodiment the inter- 20 
mediate stations for delivery between the main robot 9 
and the subrobot 17 are determined to be specific cas- 
sette storage portions 13m, 13/i of the cassette changing 
portion 74, the present invention is not limited to this 
and it is also appropriate that they be at other specific 25 
places or at unspecific places. 

It should be understood that the foregoing relates to 
only a preferred embodiment of the present invention, 
and that it is intended to cover all changes and modifica- 
tions of the embodiments of the invention herein used 30 
for the purposes of the disclosure, which do not consti- 
tute departures from the spirit and scope of the inven- 
tion. 

What is claimed is: 

1. A cassette exchanging system for exchanging a 35 
cassette to be loaded to information recording/repro- 
ducing means from cassette storage, comprising r - 

a basic housing including said information recording- 
/reproducing means and a fixed cassette storage 
means including at least one column of cassette 40 
encasing portions for encasing a plurality of cas- 
settes, said fixed cassette storage means being 
fixedly aligned with said information recording/re- 
producing means within said basic housing to form 
a first space at the front of said basic housing, each 45 
of said cassette encasing portions having an en- 
trance and exit port for each of said cassettes, said 
port being positioned to face said first space; 

first guide rail means fixedly disposed within said first 
space formed in said basic housing; 50 

manipulator means provided in said first space of said 
basic housing so as to be vertically movable and be 
horizontally movable along said first guide rail 
means, said manipulator means being further ar- 
ranged for holding said cassettes and selectively 55 
carrying them to perform cassette exchanging op- 
eration between said information recording/repro- 
ducing means and said fixed cassette storage means; 
at least one addition housing; 

at least one rotatable type cassette storage means 60 
arranged to be rotatable about its own axis and 
having a plurality of columns of cassette encasing 
cases for encasing a number of cassettes, said rotat- 
able type cassette storage means being disposed 
within said addition housing so as to form a second 65 
space at the front of said addition housing; 

second guide rail means fixedly disposed within said 
second space formed in said addition housing; and 



22 

control means for controlling the movement of said 
manipulator means and the rotation of said rotat- 
able type cassette storage means, 

wherein said addition housing is coupled to said basic 
housing so that said first and second spaces are in 
communication with each other and said first and 
second guide rail means are engaged with each 
other whereby said manipulator means is movable 
into said second space of said addition housing 
. under control of said control means so as to allow 
cassette exchanging operation between said infor- 
mation recording/reproducing means and said 
fixed cassette storage means or said rotatable type 
cassette storage means. 

2. A cassette exchanging system as claimed in claim 1, 
wherein said control means is placed in said first hous- 
ing and at the rear of said fixed cassette storage means. 

3. A cassette exchanging system as claimed in claim 1, 
wherein a predetermined portion of said fixed cassette 
storage means is used for the cassette exchange between 
said information recording/reproducing means and said 
rotatable type cassette storage means, a predetermined 
cassette in one cassette encasing case of said rotatable 
type cassette storage means being once transferred to 
said cassette encasing case of said predetermined por- 
tion of said fixing type cassette storage means and then 
transferred to said information recording/reproducing 
means, and said predetermined cassette being trans- 
ferred to said cassette encasing case of said predeter- 
mined portion thereof after extraction from said infor- 
mation recording/reproducing means and then trans- 
ferred so as to return to said cassette encasing case of 
said rotatable type cassette storage means. 

4. A cassette exchanging system as claimed in claim 1, 
wherein said first and second guide rail means are 
placed on bottom surfaces of said basic housing and said 
addition housing and integrally coupled to each other 
when said basic housing and said addition housing are 
coupled to each other. 

5. A cassette exchanging system for exchanging a 
cassette to be loaded to information recording/repro- 
ducing means from cassette storage, comprising: 

housing means in which said information recording- 
/reproducing means is placed; 

cassette storage means placed in said housing means 
so as to be arranged in line with said information 
recording/reproducing means and to form a space 
at the front of said housing means; 

first manipulator means provided in said space and 
movable along guide rail means, which is disposed 
in said housing means, for performing cassette ex- 
change between said information recording/repro- 
ducing means and a first cassette encasing case of 
said cassette storage means which is close to said 
information recording/reproducing means; and 

second manipulator means provided in said space and 
movable along said guide rail means for performing 
cassette exchange between said information recor- 
ding/reproducing means and a second cassette 
encasing case of said cassette storage means which 
is placed further away from said information recor- 
ding/reproducing means than said first cassette 
encasing case. 

6. A cassette exchanging system for exchanging a 
cassette to be loaded to information recording/repro- 
ducing means from cassette storage, comprising: 

housing means in which said information rccording- 
/reproducing means is placed; 
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cassette storage means having a plurality of cassette 
encasing portions and arranged in said housing 
means in line with said information recording/re- 
producing means so as to form a space at the front 
of the housing means; 

manipulator means comprising a main manipulator 
and a submanipulator which are provided in said 
space of said housing means and which are driven 
by drive means so as to perform cassette exchange 
between said information recording/reproducing 
means and said cassette storage means; 

checking means for checking the operations of said 
main manipulator and said submanipulator to de- 
termine whether said main manipulator or said 
submanipulator malfunctions or normally operates, 
said checking means generating a signal indicative 
of the malfunction and a signal indicative of the 
normal operation; and 

control means for controlling said manipulator means 
through said drive means and responsive to the 
malfunction signal and the normal operation signal 
from said checking means for, when said main 
manipulator normally operates, controlling said 
main manipulator to perform the cassette exchange 
between said information recording/reproducing 25 
means and a first cassette encasing portion of said 
cassette storage means which is close to said infor- 
mation recording/reproducing means and control- 
ling said submanipulator to effect the cassette ex 
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from said checking means for, when said sub- 
manipulator normally operates, controlling said 
main manipulator to perform the cassette exchang- 
ing between said information recording/reproduc- 
ing means and a first cassette encasing portion of 
said cassette storage means which is closer to said 
information recording/reproducing means and 
controlling said submanipulator to effect cassette 
exchange between a predetermined cassette encas- 
ing portion of said cassette storage means and a 
second cassette encasing portion of said cassette 
storage means which is further away from said 
information recording/reproducing means than 
said first cassette encasing portion and for, when 
said submanipulator malfunctions, controlling said 
main manipulator to perform cassette exchange 
between said information recording/reproducing 
means and the overall cassette storage means. 

9. A cassette exchanging system as claimed in claim 8, 
wherein said mam manipulator and said submanipulator 
are movable along a guide rail provided in said housing 
means. 

10. A cassette exchanging system for performing 
cassette exchange between information recording/re- 
producing means and cassette storage means having a 
plurality of cassette encasing portions for encasing plu- 
ralities of first and second cassettes different in dimen- . 
sion, said first cassette being greater in dimension than 
said second cassette, each of said cassette encasing por- 



change between a second cassette encasing portion 30 dons being formed to accommodate both said first and 



of said cassette storage means, which is further 
away from said information recording/reproduc- 
ing means than said first cassette encasing portion, 
and a predetermined cassette encasing portion of 
said cassette storage means and for, when said main 35 
manipulator malfunctions, controlling said sub- 
manipulator so as to perform thc'cassette exchange 
between said information recording/reproducing 
means and the overall cassette storage means. 

7. A cassette exchanging system as claimed in claim 6, 40 
wherein said main manipulator and said submanipulator 
are movable along a guide rail provided in said housing 
means. 

8. A cassette exchanging system for exchanging a 
cassette to be loaded for information recording/repro- 45 
ducing means from cassette storage, comprising: 

housing means in which said information recording- 

/reproducing means is placed; 
cassette storage means having a plurality of cassette 
encasing portions and arranged in said housing SO 
means in line with said information recording/re- 
producing means so as to form a space at the front 
side of the housing means; 
manipulator means comprising a main manip ulator 
and a submanipulator which are provided in said 55 
space of said housing means and which are driven 
by drive means so as to perform cassette exchange 
between said information recording/reproducing 
means and said cassette storage means; 



second cassettes, comprising: 
cassette-exchanging means movably provided so as to 
face said information recording/reproducing 
means and said plurality of cassette encasing por- 
tions of said cassette storage means, said cassette- 
exchanging means including at least one manipula- 
tor driven by drive means for holding said cassette 
and data-reading means for reading data indicated 
at the front surface of each of said cassettes to 
generate a cassette-size information signal; and 
control means arranged to control said manipulator 
through said drive means and responsive to the 
cassette-size information signal from said data- 
reading means to read the size information of said 
cassette, said control means, when said second 
small-sized cassette is encased in said cassette en- 
casing portion of said cassette storage means, con- 
trolling said manipulator so that the front surface of 
said second small-sized cassette is coincident with a 
position corresponding to the front surface of said 
first large-sized cassette and, when said second 
small-sized cassette is inserted into a portion of said 
information recording/reproducing means, con- 
trolling said manipulator so that the rear surface of 
said second small-sized cassette is coincident with a 
position corresponding to the rear surface of said 
first large-sized cassette. 
11. A cassette exchanging system as claimed in claim 
10, wherein each of said cassette encasing portions of 



checking means for checking the operation of said 60 said cassette storage means has positioning means for 



submanipulator to determine whether said sub- 
manipulator malfunctions or normally operates, 
said checking means generating a signal indicative 
of the malfunction and a signal indicative of the 
normal operation; and 
control means for controlling said manipulator means 
through said drive means and responsive to the 
malfunction signal and the normal operation signal 



positioning said second small-sixed cassette so that the 
front surface thereof is coincient with that of said first 
large-sized cassette when encased. 
12. A cassette exchanging system for performing 
65 cassette exchange between information recording/re- 
producing means and cassette storage means having a 
plurality of cassette encasing portions for encasing a 
plurality of cassettes, comprising: 
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cassette-exchanging means having a pair of manipula- 
tors for holding said cassette to allow insertion and 
removal into and from said information recordings 
/reproducing means and said cassette storage 
means, said pair of manipulators being independent 
of each other; 

checking means for checking the operations of said 
pair of manipulators to determine whether said pair 
of manipulators malfunction or normally operate, 
said checking means generating a signal indicative 
of the malfunction or a signal indicative of the 
normal operation in accordance with the determi- 
nation; and 

control means arranged to control the operations of 
said pair of manipulators and responsive to the 
malfunction signal and the normal operation signal, 
said control means, when said pair of manipulators 
normally operate, controlling one of said pair of 
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15 



manipulators to perform one of the insertion and 
removal operations of said cassette into and from 20 relation to said cassette, 
said information recording/reproducing means and * ♦ 



said cassette storage means and further controlling 
the other manipulator to perform the remainder 
operation and said control means, when one of said 
pair of manipulators malfunctions, controlling the 
other manipulator so as to perform all of the cas- 
sette exchange between said information recor- 
ding/reproducing means and the cassette storage 
means. 

13. A cassette exchanging' system as claimed in claim 
12, wherein each of said pair of manipulators is ar- 
ranged to have a pair of chuck arms which holds said 
cassette with said manipulator facing an entrance and 
exit port of said cassette encasing portion. 

14. A cassette exchanging system as claimed in claim 
12, wherein said pair of manipulators are arranged so 
that one manipulator is above another and each of said 
pair of manipulators having means for reading informa- 
tion indicated on said cassette when it is in opposed 
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